[The transplantation of bone marrow mesenchymal stem cells pretreated with stromal cell-derived factor-1 alleviates the proliferation of endothelium and smooth muscle cells of carotid artery in rats].
Objective To investigating the effect of bone marrow mesenchymal stem cells (BMSCs) pretreated with stromal cell-derived factor-1 (SDF-1) on carotid stenosis in rats. Methods The plasmid carrying enhanced green fluorescent protein (EGFP) was transfected into BMSCs and then intravenously injected into rats. The rats were divided into carotid artery injury model control group, BMSCs transplantation group, and BMSCs pretreated with SDF-1 group. Two weeks after the cell transplantation, the injured vascular tissues were collected and EGFP expression was detected by immunofluorescence histochemistry to determine the homing of BMSCs. Four weeks after cell transplantation, the endothelialization of injured intima was observed by Evans blue staining, and CD31 expression in injured vessels was detected by the immunofluorescence technique. The neointimal hyperplasia of injured carotid arteries was observed by HE staining. The expression of proliferating cell nuclear antigen (PCNA) in injured vessels was detected by immunohistochemical staining. The protein level of vascular endothelial growth factor (VEGF) was tested by Western blot analysis. Results The transplantation of BMSCs pretreated with SDF-1 could effectively promote the homing of BMSCs to injured blood vessels, and promote the re-endothelialization of injured vessels. The neointimal area and neointimal area/medial area in the two BMSC-transplantation groups were both lower than those in the model control group, which were more significantly different from the BMSCs pretreated with SDF-1 group. The transplantation of BMSCs pretreated with SDF-1 could significantly increase the expression of CD31 and VEGF in injured intima and inhibit the expression of PCNA. Conclusion The transplantation of BMSCs pretreated with SDF-1 can inhibit the proliferation of smooth muscle cells in the media and reduce arterial stenosis by promoting the migration of BMSCs to the injured site and inducing the differentiation of BMSCs.